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x-archive-meta-abstract: Both the incubation period prior to stress-corrosion cracking and its initiation in the AZ31B magnesium alloy were studied using electrochemical solution potential-time and extension-time oscillographic curves obtained simultaneously. From these data it is postulated that the crystals most favorably oriented for slip were deformed, on initial stressing of the specimen, to such an extent that they were resistant to further extension and the protective films on their surfaces, destroyed in the early deformation, were repaired. Subsequent extension occurred as the result of stresses concentrated in relatively more resistant crystals with strain rates as high as 1 percent/sec at limited sites rupturing the protective surface film. This exposed metal was anodic to very much larger areas on which the film had been repaired and cracks developed by electrochemical processes. Stress-corrosion cracks were initiated on planes that made large angles with the basal crystallograjjhic plane of the magnesium alloy and in crystals of a polycrystalline aggregate that were unfavorably oriented for basal slip.
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